One of the most important factors influencing the extent of spread of spinal (subarachnoid) anaesthesia is the baricity of the solution injected [1] . Although baricity may also affect the rate of onset of the block [2] , this is less well defined.
PATIENTS AND METHODS
Forty patients undergoing spinal anaesthesia for lower limb, urological or hernia surgery gave informed consent for the study, which was approved by the local Ethics Committee. Patients were aged between 18 and 65 yr, and were free of overt cardiorespiratory disease.
The patients received temazepam 10 mg by mouth 1 h before arrival in the anaesthetic room, when a venous cannula was inserted. No fluid was administered. Subarachnoid puncture was performed at the third lumbar space, with the patient in the right lateral position, using a 26-gauge spinal needle (Becton Dickinson). Amethocaine 10 mg in 2 ml was injected over 10 s, all injections being performed by the same anaesthetist. Amethocaine solutions were prepared immediately before injection by dissolving a crystalline preparation (Pontocaine, Winthrop) in different proportions of 0.9 % saline and 5 % dextrose (table I). This gave solutions that contained 0% (group 1), 1.25 % (group 2), 2.5 % (group 3) or 5 % (group 4) dextrose, and a constant dose of amethocaine (10 mg). Patients were randomly allocated to receive one of these four solutions, each of which was given to 10 subjects. As soon as the injection was complete, the patients were turned supine and remained horizontal throughout the study. Analgesia, anaesthesia, motor power, heart rate and arterial pressure were assessed at intervals by a single observer who was unaware of the dextrose content of the solution that had been injected. Assessments were made 2 and 5 min after the injection of the amethocaine, and at 5-min intervals for up to 30 min. Analgesia was defined as the inability to appreciate pinprick; anaesthesia as the inability to appreciate touch. Motor power was recorded using the four-point Bromage scale (0 = no paralysis; 1 = inability to raise extended leg; 2 = inability to flex knee; 3 = inability to flex ankle).
Hypotension or premonitory symptoms thereof (for example, nausea) was treated by the immediate administration of ephedrine 3 mg i.v.
Comparisons between the groups were made using Kruskal-Wallis and Mann-Whitney tests [4] .
RESULTS
There were no significant differences between the groups in age, sex, height or weight (table II) . The maximum extent of analgesia and anaesthesia was greater in groups 2, 3 and 4 compared with group 1 (P < 0.01 in each comparison). The median cephalad level of anaesthesia increased with increasing dextrose concentration, but the differences between groups 2, 3 and 4 were small and not significant. One patient in group 1 did not develop anaesthesia, retaining some degree of touch sensation in all dermatomes, but the block was adequate for surgery without further supplementation. Excluding this patient, the range of anaesthetic blocks in group 1 was 7.5 dermatomes, and was comparable to that in the other groups (table III). All patients were included in the statistical analysis.
At each assessment there was a significant difference between the four groups in extent of analgesia. This was always attributable to differences between group 1 and the others, except at 2 min, when there was no difference between groups 1 and 2. There were no differences in the extent of analgesia between groups 2, 3 and 4 at any time ( fig. 1 ).
From 10 min onwards, there was a significant difference in the extent of anaesthesia, between the four groups. Again this was always as a result of differences between group 1 and the others. There were no differences in the extent of anaesthesia between groups 2, 3 and 4 at any time ( fig. 2) .
The times taken to develop the maximum levels of analgesia and anaesthesia in each group were not significantly different (table IV) . The times taken to develop analgesia and anaesthesia to the T12 dermatome were significantly different between the four groups (P < 0.01), being shorter in groups 2, 3 and 4 than in group 1. There were no differences between groups 2,3 and 4. In group 1, four patients did not develop analgesia to T12 and six patients did not develop anaesthesia to T12. For statistical purposes these patients were assigned a maximum figure of 30 min. One patient in group 1 had a block too limited in spread for the projected surgery and was given a general anaesthetic.
Complete paralysis of both legs occurred in a shorter time with dextrose-containing solutions (table V), but this difference was not significant. Those patients who retained minimal residual movement in the legs were again assigned a figure of 30 min for statistical comparison.
Arterial hypotension requiring treatment occurred in groups 2, 3 and 4 only (table VI). This study has confirmed previous work [3] which demonstrated the profound effect of using a solution having a specific gravity greater than that of cerebrospinal fluid. With the numbers involved in each group (n = 10) and the relatively wide range of blocks produced, it is possible that small differences between some groups have been underestimated. However, such differences are unlikely to be of any clinical significance, and the numbers studied were sufficient to demonstrate a statistically significant difference between the "isobaric" and other groups. This degree of difference would be of clinical significance and the results are in accord with our previous work [3, 5, 6] . Surprisingly, a solution which was only slightly hyperbaric (1.25 % dextrose) behaved in a manner almost identical to solutions of much greater specific gravity. There is some suggestion that the rate of onset may be influenced by baricity, the solution containing 1.25 % dextrose behaving more like the isobaric solution for the first 2 min, but solutions of specific gravity even closer to that of cerebrospinal fluid would have to be used to investigate this further.
There is at present no spinal solution which will give a predetermined cephalad spread of analgesia, although isobaric amethocaine and hyperbaric solutions give a smaller range of blocks than solutions such as plain bupivacaine [7] . If this range of about seven dermatomes were centred around T8-9, this would be an improvement, giving a more reliable anaesthetic effect with a reduced risk of complications from sympathetic blockade. The mean maximum level of analgesia with all the hyperbaric solutions in this study was T6-7, and it may be that solutions with a specific gravity even closer to that of cerebrospinal fluid would behave in a similar fashion because of the curves of the spinal canal. There is some suggestion from this study that very slightly hyperbaric solutions may spread as far cephalad, but do so more slowly. This might allow time for compensation to occur for the slowly increasing sympathetic blockade, and reduce the incidence of overt effects [8] .
Spinal solutions of the specific gravity used in this study do not give blocks in which the mean cephalad spread is lower than that associated with the use of commercially available products. It is not apparent why present hyperbaric spinal solutions have a specific gravity and tonicity far exceeding that of cerebrospinal fluid, as this would appear to be unnecessary. The use of solutions containing even lower concentrations of dextrose may merit investigation.
